Abstract-The New World flower fly genus Rhinoprosopa Hull, 1942 (Diptera: Syrphidae) is revised and two new species are described: R. hulli Mengual, new species (Costa Rica) and R. zophina Mengual, new species (Costa Rica). Diagnoses, illustrations, synonymies, and distributional data are given for all known species. An identification key to all seven species is also provided.
Introduction
is a small flower fly genus that is distributed in the Neotropics (from Mexico and the West Indies to Peru), and it may occur in the Nearctic Region (Mexico: Durango, Nuevo León) Thompson 1999) . These flower flies are scarce in collections, but easy to identify by their face greatly produced anteriorly, antennal pits distinctly separated, plumula absent, metasternum glabrous, and abdomen narrowly to strongly petiolate Thompson et al. 2010) . Four of the five known species were originally described as Rhinoprosopa (Hull 1937 (Hull , 1942 (Hull , 1943a (Hull , 1943b (Hull , 1947 , but species citations in the recent literature have been done under the genus Allograpta Osten Sacken, 1875 (see Mengual et al. 2009 ). Hull (1937) gave an extensive description of his new genus Oligorhina Hull, 1937 , based on two females of the species Oligorhina aenea Hull, 1937 . Later, he proposed a new name for his taxon, Rhinoprosopa Hull, 1942 , as Oligorhina was preoccupied in Coleoptera (Hull 1942 , Hull (1943a described a new species of Rhinoprosopa from Peru, Rhinoprosopa flavophylla . The same year, Hull (1943b) described another species from Ecuador, . Just a few years later, Hull (1947) described another species of this genus from Costa Rica, Rhinoprosopa sycorax Hull, 1947 . Later, in his work about New World Baccha Fabricius, 1805, Hull provided an identification key for the four species "of large, petiolate flies with triangularly produced or peaked face" (Hull 1949a) . Together with the key, Hull (1949a) illustrated the abdomens of the four species of Rhinoprosopa and the wing of R. sycorax.
In his masterpiece about genera of flower flies, Hull (1949b) diagnosed the genus Rhinoprosopa to distinguish it from similar ones, and discussed its affinities to Baccha and to his Epistrophe Walker, 1852 group (including Allograpta). Hull (1949b) also provided illustrations of facial profiles for R. flavophylla and R. aenea.
Years later, Vockeroth (1973) synonymised Rhinoprosopa under Allograpta based on adult morphological and male genitalic characters, moving it to the tribe Syrphini. Thompson et al. (1976) listed Rhinoprosopa under Allograpta as a new synonym, although it was already synonymised by Vockeroth (1973) . Thompson et al. (1976) also changed the gender of Allograpta lucifera, and gave broader distribution data for A. nasuta (Bigot, 1884) and A. sycorax. In his revision of the syrphid fauna of the West Indies, Thompson (1981) provided a new description of A. aenea based on the paratype. Vockeroth (1973) also transferred Sphaerophoria nasuta Bigot, 1884 to Allograpta as he considered this species as part of Rhinoprosopa. He also designated Sphaerophoria nasuta Bigot, 1888 as a junior synonym of this species. Bigot (1884) described Sphaerophoria nasuta based on a male from Mexico. Years later, he described another male of this species, also from Mexico, with the same name (Bigot 1888) . Giglio-Tos (1893) synonymised both names under Baccha. However, Aldrich (1905) mentioned that there were two different species, and listed Baccha nasuta (Bigot, 1884) under Baccha and Sphaerophoria nasuta Bigot, 1888 under Sphaerophoria LePeletier and Serville, 1828. Thompson et al. (1976) synonymised both names under Allograpta nasuta (Bigot, 1884) .
More recently, Thompson et al. (2000) described a sixth species of Rhinoprosopa, Allograpta (Rhinoprosopa) zumbadoi . The new species was quite different from the others, with an abrupt facial tubercle, unique colour pattern, and long, thick pile covering the second tergum in males. Later, Mengual et al. (2009) transferred Allograpta zumbadoi to a new subgenus, Allograpta (Costarica) Thompson, 2009. Thompson (2012) proposed the new name Tiquicia Thompson, 2012 for the subgenus Costarica because the later was a junior homonym of a name validated by Koçak and Kemal (2008) for a grasshopper. Thompson (2012) also elevated all subgenera of Allograpta to the genus level. Consequently, Rhinoprosopa Hull, 1942 is again considered a valid genus.
In this work, I revise the genus Rhinoprosopa and describe two new species. I also provide an identification key and illustrate all species of Rhinoprosopa.
Materials and methods
Differential diagnoses, synonymies, and distributions are given for all species included in the study. New species are described in full, with terminology following Thompson (1999) . An asterisk (*) in the distribution statement means records from the literature or from Systema Dipterorum (Thompson 2013 In the description of type labels, the contents of each label is enclosed within double quotation (" "), italics denote handwriting, and the individual lines of data are separated by a forward slash ( / ).
All measurements are in mm and were taken using a reticule in a Leica M165 C microscope (Wetzlar, Hesse, Germany). Photographs were composed using the software CombineZP based on images of pinned specimens taken with a Canon EOS40D mounted on a Microptics Camlift (Visionary Digital, Santa Monica, California, United States of America) and the help of Adobe Lightroom (version 4.0) (San Jose, California, United States of America).
1.
Alula broad, broader than cell c, almost as broad as cell bm (Figs. 6, 56, 66 Mengual et al. (2009) gave a complete diagnosis and a systematic overview of the genus Allograpta, including Rhinoprosopa as a subgenus. They also included the described species and geographic distribution. The following diagnosis is modified from Mengual et al. (2009) .
Diagnosis. Face greatly produced anteriorly, with small tubercle or no tubercle, triangular in profile; oral opening about 5.5 times as long as wide, with oral apex greatly extended beyond level of antennal base; antenna short, with scape and basoflagellomere slightly longer than broad; antennal pits distinctly separated; eyes bare, dichoptic. Anterior anepisternum bare; metaepisternum bare; metasternum bare; plumula absent; subscutellar pile fringe absent; wing microtrichose, without apical dark macula; alula present, narrow, linear or broad, at most as wide as cell bm. Abdomen narrowly to strongly petiolate, not emarginated; tergum 2 without long pile in males; male genitalia: superior lobes fused to sternum 9, and aedeagus segmented (Fig. 9) . Natural history. Nothing is known about the immature stages of Rhinoprosopa (Thompson et al. 2010) . Adults have been seen and collected on flowers, and one can assume they feed on pollen and nectar as many other syrphid adults.
Systematics. From the beginning, Hull related his new genus Rhinoprosopa with Baccha (Hull 1943c) , and included it in the tribe Bacchini (Hull 1949a (Hull , 1949b . Interestingly, all his species were described in articles with Baccha species descriptions (nowadays under the genus Ocyptamus Macquart, 1834). Hull (1949b) mentioned Rhinoprosopa as example of his "prosotype" concept in Bacchini: species of a group with the most advanced or farthest developed morphological characters (Hull 1949b: 272) , but he was doubtful about the closest group of Rhinoprosopa: if it was Baccha (current Ocyptamus) because the bare metasternum and petiolate abdomen, or the closest group was the Epistrophe complex (including Allograpta), with similar face.
In his superb revision of the tribe Syrphini, Vockeroth (1969) pointed out the similarity between Allograpta and Rhinoprosopa male genitalia, and suggested convergent evolution in abdominal shape to explain the inclusion in Bacchini. Vockeroth thought Rhinoprosopa was derived from an Allograpta-like species and that Rhinoprosopa was a sister group of some or all of the New World Allograpta, but only New World species (Vockeroth 1969 (Vockeroth , 1973 . Although Rhinoprosopa differs from Allograpta by having a bare metasternum, it also lacks the pile on anterior anepisternum and on metaepisternum (below posterior spiracle) diagnostic of most of Neotropical Baccha (current Ocyptamus) (Vockeroth 1969) . Vockeroth (1973) synonymised Rhinoprosopa under Allograpta, and moved the species to Syrphini; a concept followed by Thompson et al. (1976) and Thompson (1981 Thompson ( , 1999 . Thompson et al. (2000) considered the species group of Rhinoprosopa as a subgenus, from which Allograpta zumbadoi Thompson, 2000 derived (currently in the genus Tiquicia Thompson, 2012) . Mengual et al. (2009) recognised six subgenera and two species groups within Allograpta. Thompson (2012) elevated all subgenera of Allograpta to the generic level, including Rhinoprosopa.
Previously, molecular evidence pointed out the high diversity of lineages among the Allograpta-Sphaerophoria clade (Mengual et al. 2008a (Mengual et al. , 2012 and the need to recognise this diversity. Mengual et al. (2008a) resolved Sphaerophoria into the Allograpta clade, Allograpta as a paraphyletic group and the subgenus Fazia Shannon, 1927 in a different clade. Mengual et al. (2008b Mengual et al. ( , 2012 found that Tiquicia (as subgenus CR or Costarica), Antillus Vockeroth, 1969, Rhinoprosopa, and part of Fazia were grouped together as a sister group of Allograpta + Fazia in part + Sphaerophoria + Exallandra Vockeroth, 1969. It was evident that the concept of Allograpta of Vockeroth (1969 Vockeroth ( , 1973 was paraphyletic.
Geographical distribution. Rhinoprosopa is a New World genus, which ranges from Mexico (including some Nearctic parts such as Durango and Nuevo León) to Peru, Ecuador, Colombia Venezuela, and the West Indies (Hispaniola, Cuba).
Remarks. Rhinoprosopa comprises seven species in total, two new species described here. However, there might be more species in this genus. Vockeroth (1969 Vockeroth ( , 1973 ) mentioned three males of "an apparently undescribed species from Ecuador", but I could not find those specimens in the CNC.
There are no species groups designated within Rhinoprosopa, and male genitalia among species show insignificant differences. Rhinoprosopa species have male genitalia as in Figure 9 , with inconspicuous differences in surstylus shape. Nonetheless, one can find some similarities among different species: presence/absence of facial tubercle, light/dark pleura, or size of alula.
Rhinoprosopa aenea (Hull, 1937) Differential diagnosis. Species very distinct, with abdominal maculae large, mostly joined medially. Abdomen largely orange, yellow pleuron and narrow alula. It differs from R. flavophylla by the facial tubercle (absent in R. flavophylla), oral margin straight, and abdominal maculae larger.
Length (4): body, 10.0-13.0 (12.0) mm; wing, 9.0-10.0 (9.5) mm.
Distribution: Cuba, Hispaniola, West Indies*. Remarks. Here there is incongruence: Hull originally described R. aenea from two females (Hull 1937) , but the illustration from the paratype (Hull 1949a ) is a male abdomen, which is confirmed and noted in the text (Hull 1949a: 222, 223 ; fig. 147 ). The paratype belongs to the Hull's collection (currently at CNC), and it is a female. Thus, the drawing of the male abdomen is not from the paratype. Mengual et al. (2008b) published the specimen DNA voucher XP145 as Allograpta sp. 5 (GenBank accession numbers EU241731, EU241778, and EU241829). After its re-study, this specimen is clearly identified as Rhinoprosopa aenea and it was collected in Dominican Republic, instead of Costa Rica as originally stated.
Rhinoprosopa flavophylla Hull, 1943 (Figs. 3, 7, 29- Montoya et al. 2012 (list, distribution) .
Differential diagnosis. Species with narrow alula and pleuron dark posteriorly, with yellow markings on anepisternum, katepisternum and anepimeron. Scutellum yellow, although sometimes difficult to assess. This species has no facial tubercle protruding in lateral view as in R. aenea, R. nasuta, or R. lucifer, but the face is perfectly smooth, round as in R. zophina. Rhinoprosopa hulli has no facial tubercle, but a little facial expansion can be distinguished in dorsal view, and the facial profile is a bit convex laterally.
Length (2): body, 12.0-12.5 (12.3) mm; wing, 11.0-11.5 (11.3) mm.
Distribution: Colombia*, Peru, Venezuela. Redescription. Male. Head. Face produced anteriorly, triangular in profile, shorter in length than eye width, without tubercle, yellow with medial dark vitta from oral margin to antennal bases and continues dorsally, scarcely black pilose; oral margin notched, protruding laterally beyond the clypeus; gena yellow, black pilose; lunule black; frons yellow with a triangular medial black macula (continuation of the facial vitta), which does not reach the eye margin, scarcely black pilose; vertical triangle black, black pilose; antenna orangish yellow, black pilose, basoflagellomere brown dorsally; arista brown, bare; eye bare; occiput black on dorsal 2/3, grey pollinose, yellow on ventral 1/3, yellow pilose on ventral 2/3 and black pilose on dorsal 1/3.
Thorax. Scutum orangish yellow, darker medially, copper pollinose, yellow and black pilose, mostly black pilose; postpronotum yellow, bare; notopleuron yellow, yellow pilose; supraalar area and postalar callus dark pilose; scutellum dark yellow, lighter basally, dark pilose, subscutellar fringe absent. Pleuron yellow, orangish brown posteriorly, yellow pilose; metasternum bare; calypter yellow with black margin; halter dark brown; posterior spiracular fringes yellow. Wing. Wing membrane yellow, darker anteriorly and apically, entirely microtrichose; alula narrow, narrower than cell bm. Legs. Proleg and mesoleg yellow, tarsi slightly darker, black and yellow pilose; metafemur yellow on basal 1/2-2/3, black on apical 1/3-1/2, metatibia and metatarsus black.
Abdomen. Strongly petiolate, not emarginated, black pilose. Tergum 1 yellow, black posteriorly; tergum 2 black, lighter basally, with two subquadrangular, oblique yellow maculae, which may join medially; tergum 3 black, with similar maculae; tegum 4 dark with an inverted V-shaped fascia, thinner than the maculae in terga 2 and 4; tergum 5 dark, with a similar inverted V-shaped fascia but broader; sterna yellow, black pilose. Remarks. Specimens from Costa Rica identified as R. flavophylla belong mostly to Rhinoprosopa hulli. To avoid further confusion, a male from Venezuela was used for the redescription.
The two male specimens from Venezuela are lighter than the holotype (scutum pale orange, katatergum and katepimeron dark orange), but the head shape, oral margin, and overall morphology are similar. These males have the pleuron not clearly darkened and may key out incorrectly in couplet 2. For this reason, this species appears twice in the key.
Rhinoprosopa hulli Mengual, new species Differential diagnosis. Species similar to R. flavophylla, but it has the oral margin straight, not notched, a broad, dark facial vitta reaching eye margin dorsally in males, and metatarsi yellow. It differs from R. lucifer by having the metafemur dark, pale yellow on apical 1/6 or less, and the metabasitarsomere yellow. It has no clear facial tubercle, but face is not smooth and round medially as in R. flavophylla or R. zophina.
Type locality. Costa Rica, San José Prov., Estación Santa Elena, Sendero La Bota, 3.5 km al SE del Cerro Chucuyo, 1690 m.
Etymology. This new species is named after Frank Montgomery Hull (1901 Hull ( -1982 , for his enormous contribution to Dipterology. Species epithet to be treated as a noun in the genitive case.
Description. Male. Head. Face produced anteriorly, triangular in profile, without clear tubercle but a little expansion below antennae, yellow with broad, medial black vitta from oral margin to antennal bases and continues dorsally to eye margin, scarcely yellow pilose with a few black pile; oral margin not notched; gena yellow, yellow pilose; lunule black; frons yellow with a medial black vitta (continuation of the facial vitta), scarcely black pilose; vertical triangle black, pollinose, black pilose; antenna orangish yellow, black pilose, basoflagellomere brown, lighter basally; arista brown, bare; eye bare; occiput black on dorsal 2/3, grey pollinose, yellow on ventral 1/3, yellow pilose on ventral 2/3 and black pilose on dorsal 1/3.
Thorax. Scutum black, yellow laterally, grey pollinose, yellow pilose; postpronotum yellow, bare; notopleuron and postalar callus yellow, yellow pilose; scutellum yellow, grey pollinose, dark pilose with two long, black setulous pile, subscutellar fringe absent. Pleuron yellow anteriorly, black posteriorly: anatergum, katatergum, katepimeron, meron, and metaepisternum black, yellow pilose; metasternum bare; calypter yellow with black margin; halter yellow; posterior spiracular fringes yellow. Wing. Wing membrane yellow, darker anteriorly and apically, entirely microtrichose; alula narrow, as narrow as costal cell. Legs. Proleg and mesoleg yellow, black and yellow pilose; metafemur dark, yellow on apical 1/6; metatibia dark, yellow on basal 1/3-1/2; metatarsus yellow.
Abdomen. Strongly petiolate, not emarginated, black pilose. Tergum 1 yellow, black posteriorly; tergum 2 black, with two lateromedial, linear, oblique yellow maculae, which may be diffuse; tergum 3 black, with two oblique yellow maculae, which may join medially; terga 4 and 5 dark; sterna light, black pilose.
Female. Similar to male except for normal sexual dimorphism.
Variation. There is a very dark female from Cordillera de Tilarán (Costa Rica), which has oblique maculae on tergum 2 (although very diffuse), but the rest of the abdomen appears black.
Some other specimens may have the metafemur pale yellow on the basal 1/3 (Figs. 20, 22) . Others may have the ventral part of the katepisternum and anterior anepisternum darker.
Length (4) Mengual et al. (2008b Mengual et al. ( , 2012 published the specimens DNA voucher XP79 (GenBank accession numbers EU241729, EU241776, and EU241827) as Allograpta aenea and Allograpta flavophylla respectively. Mengual et al. (2008b) published the specimens DNA voucher XP147 (GenBank accession numbers EU241732, EU241779, and EU241830) as Allograpta sycorax. After a careful re-study, these two specimens are identified as Rhinoprosopa lucifer but there is a molecular pairwise distance of 0.1% between their COI sequences.
The above current concept of this species might involve more than one taxon, but I cannot confirm this. Some specimens from Peru look a bit different, but I cannot measure those differences.
Rhinoprosopa nasuta (Bigot, 1884) , new combination Differential diagnosis. One of only two species with broad alula. It differs from R. sycorax by the absence of facial tubercle, oral margin notched and broader facial vitta. It differs from R. flavophylla and R. lucifer by the broad alula.
Type locality. Costa Rica, Cartago Province, Río Grande de Orosi, Administ. hasta senda La Pava, orilla de quebrada, 1150-1600 m.
Etymology. The specific epithet is derived from the Greek zophos meaning darkness, dusk, gloom (Brown 1956: 876) . Species epithet to be treated as an adjective.
Description. Male. Head. Face produced anteriorly, triangular in profile, without tubercle, yellow with broad, medial dark vitta reaching oral margin laterally, from oral margin to antennal bases and continues dorsally, yellow pilose; oral margin notched, protruding laterally beyond the clypeus; gena yellow, yellow pilose; lunule black; frons yellow with broad medial black vitta (continuation of the facial vitta), which reaches the eye margin, black pilose; vertical triangle black, pollinose, black pilose; antenna orangish yellow, black pilose, basoflagellomere dark brown dorsally; arista brown, bare; eye bare; occiput black on dorsal 2/3, greyyellow pollinose, yellow on ventral 1/3, yellow pilose on ventral 2/3 and black pilose on dorsal 1/3.
Thorax. Scutum black, yellow laterally, bronze pollinose, yellow and black pilose, mostly black pilose; postpronotum yellow, bare; notopleuron yellow, black pilose; supra-alar area and postalar callus black pilose; scutellum yellow, lighter basally, pollinose, dark pilose, subscutellar fringe absent. Pleuron black, except katepisternum black with dorsal yellow macula, anterior anepisternum pale yellow, posterior anpisternum yellow on posterior 1/2-2/3, anepimeron yellow on anterior 1/2, yellow and black pilose; metasternum bare; calypter yellow with black margin; halter with yellow capitulum and brown pedicel; posterior female, dorsal view; 54, female, lateral view; 55, male, male, lateral view; 56, male, dorsal view; 57, female, frontal view; 58 , female, frontolateral view of head; 59, male, frontal view; 60, male, frontolateral view of head; 61, male, labels; 62, female, labels. [63] [64] [65] [66] [67] [68] [69] female, dorsal view; 64, female abdomen, posterior view; 65, female, lateral view; 66, male, male, dorsal view; 67, male, lateral view; 68, female, labels; 69, male, labels. spiracular fringes yellow. Wing. Wing membrane yellow, darker anteriorly and apically, entirely microtrichose; alula broad, much broader than costal cell. Legs. Proleg and mesoleg yellow, black and yellow pilose; metafemur yellow on basal 1/2, black on apical 1/2, metatibia and metatarsus black.
Fig
Abdomen. Strongly petiolate, not emarginated, black pilose. Tergum 1 yellow, black posteriorly; tergum 2 black or dark brown, lighter basally, with two lateral yellow maculae; tergum 3 dark, with a broad, medial, inverted U-shaped fascia; tegum 4 similar, but fascia more diffuse and narrowing towards lateral margin; tergum 5 dark, lighter basally without clear yellow markings; sterna yellow, black pilose.
Variation. As mentioned before, coloration is quite variable and some darker specimens present no clear yellow markings on tergum 4.
Length (4): body, 11.0-13.0 (12.0) mm; wing, 9.0-10.0 (9.5) mm.
Distribution: Costa Rica. Material examined. Holotype, male, pinned, deposited at the Instituto Nacional de Biodiversidad (INBio), Santo Domingo de Heredia, Costa Rica. Original labels: "COSTA RICA. Cartago, 
